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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element having a good electron releasing efficiency to 
improve its luminescent property, a long life and high 
efficiency by adopting a stable thin film structure for 
electron injection. 

SOLUTION: The organic EL element is provided with a 
substrate 1, an anode 2, and an electron injecting layer 6 
between a cathode 2 and a light-emitting layer 4, and 
also, a control layer 5 between the light-emitting layer 4 
and the electron injecting layer 6. The control layer 5 is 
preferred to have its control material exist in an isolated 
island shape, and be made of molecules having a dipole 
moment of a size not smaller than 3D (debye). 
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0%»itH:tMSU\ H**t6<49t?6k. «3tS^fcW»3te**«« 

[ 0 0 5 2 ] H rer 

ItjSCgSli, 50~500nm, fell 5 0 - 3 O O n mOH«Hl\ 



20 



30 



[ 0 0 5 3 ] 

£fcfc, |^©tli, iIi^tIro*ftS:K<'t*t, *iF-r±»Jh««Srffl^»itT 
fflT>T, ^it^ig^Litlttf^fc^tCSSit-rSo it it ft, A r , He. N 2 « O * 
tUlilOppmBT. fiinppmKTtfoKtMSL^ r © tR # Hr # £ fc T 

Pitt 1* # fc * v-> a* , it ^ o . i p p m m S T* 5 o 

*-j&wtfn#m\f bnz & fc # 9 * # ft * u ^ . :»±5M7^Hxtt^F 40 

te, y -- 77* 7 * r- , *ffite8eofci*#7*tta s £ffi£teffl"C*##*i' , ' % » ftit«<tLT 
14 , # 7 * « W fc t> > & JS « . /y^f S'^'Stlrffli^i^t'C^So 
[0 0 5 5 ] 

ttiiLtit, «ni t-x. -> u 77 f-x. #77 t--x. 7^7 7 7 7 s '<-^*m^z> 
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i4 . tt*100|tinHTailtfc5:t3J«ffSl<, t ©TKB«I-H* S hS t W "Cfi 
[0 0 5 6] 

ft*5. *tJt««cElfflS:»*bfc»-&«r 14. ^^-t-^«Lt^ ^ffl-ti< tfciv^ 
[ 0 0 5 7 ] 

* - IT — 14 , ^ftltihflif JBtirjSASftT^rt, g«NFi:igALTt J;^, it it 
ffl^^^'J4 l {-^t1-5^^-i^-^^**{4,»^L<^0. 01— 30wt%, £ 9 # 

L < (4 0 . 1 ~ 5 w t % tr fc 5 o 
[ 0 0 5 8 ] 

<D TM4 ft ^ tf* . tyRft^^^W*^»«ftI^*^2/«IIBS*i«S:fflV^^ 
[0 0 5 9] 

* it it m it Id H U X . »Jl:«i6rt«fcSVM4^a*C7k^«P^IBft*ttaW»Sr 
glUU^o SfffB^7^S^^^^^^lW/IB^R^^^#fitflliS^t4ftfflHlwtofc 9 tK 
^^gA^Pflih-rs^t^^pj^ftfcfe. 7K #M:S A i~ 5 iu £ v M4 rJI A t£ , 5t tt ME 

7K»»^Iffi4*«««-»J4 % ^a*6*I**KS:«^5ri:#ff4l<, E L » « 

[ 0 0 6 0 ] 

ftELS^Sr^^tSSfiirlttt, fc £ ^ tf # 9 * . 5* ft S i . 

G a A s . ZnSe, Z n S , GaP. I n P ft if ^g H 0 B IS ^ ffl ^ 5 I T* t , £ b 

l::HbeftSSil:JSfiS, #N B e B K fc 5 VM4 4fe JSR <o s< y 7 r Jl £ » * b fc S * fc ffl ^ 5 
:HK^5c t ttiSfiir Ltd, Mo, Al. Pt, I r. A u , P d ft if S: ffl I ^ 

(4. 9 tu l« <h ft 5 , sutsm® t raw ft TfcSiite^ *-r s - t 

[ 0 0 6 1 ] 

« 3fe fe S: ^ ^ "C , ^7-(7)f^^7 p i//fl:tS:H J X^^)c 

* fc, Sffiicfe7^/u^-g^f )tttfeS^ttffe^ftl, fc5lM4««tieR*riBIS:;Bv* 
T 3§ ft ^ > hD-/Htt> J:l\ 

[ 0 0 6 2 ] 

[ 0 0 6 3 ] 

* fc , ELi^ltS^S^f ^l^*Si©t5J: 3fti«g^^*5:^7 ht#5*7- 
[ 0 0 6 4 ] 

* 5fe ft ft 7 * - K (4 . EL^7fec03t^P^teb. ^JtftlftB!*^^**^^***^* 
[0 0 6 5 ] 

»*WKtt*3t*^iR***Kv^fc©S:fflv^*LtfJ:<, EL*itei6ft«lw»i|x 
0*J*v* r. t #SS b t\ HBS*^tt\ u-U-'-feiSt ft if ^ig Itio 9 . p-/; y^ft^^ 
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** ( i to, i zo$) rotfMfc*'* -**Srt*^ 1 5*»»* s »*^^. 

o 

[ 0 0 7 0 ] 

I * m m ] _ _ . _ 

[ 0 0 7 1 1 

O nm<D I TOitMt»*Lfc. ' T O f ffil M ^fc IS J U V / O , 

i*ii<oS«*'^-t@S^, «*ISIlrtS: ixio P a WTS 

T- U BE L fc o 

*^ 7 n! N- -*7~=wl^-X*-N, N' -tf* - (1 

1' -tf7«=*) -4, 4' -*T5V (TPD) fc , (8-*^*-*) 
T,^ A (A 1 q 3 ) t/^^t^ 4ftWl»I««:0. 2nm/sectLT 

40nm»fJ«it- Miitfc. TPD: A 1 q , = 1 : 1 C « * tt ) - ^® 
•g- #J t' *fr L "C /V' ^ I-' V 5 ffc IS % K — 7" L „ 

■0 2-2 P a . 3£«?&S : IS ( 2 5 °C ) fcofc. M » 1 ft . » * « ± * £ * Si * * 
»*35%ift5i5K. *'< y * St ro&Am/J t *'< -y * mm Ufc. KAs^ tt 

5 0-5 0 OW *WMtt 2~ 3 0»O*ltfc5. 4*5. *J * S i **±»=»* 

UfcKBrfy/^©iI«i«iLfci^- KBr ft 511 St L fc A * <0 tt » ^ t LT 

$ fefciaL 1 **-**:**, Stt»Wtfc5ftM a ***** 

itftfc*«EL**R:**ffit-cm»t:PP*U. 1 0mA/ cm 2 
^fct^, MSfioeocd/m 2 , lEiiilEE 5 . 2Vtfcofc„ 



(12) JP 2004-1 11173 A 2004. 4. 8 

[ 0 0 7 6 ] 

c m m m 2 ) 

mmm 1 \z*$\i>x * &mB a (D'RJbv i^^ic s ^fflvNfcte^iwj^tc^-^E l m * & 9t 

Lf: 0 C s (7)7iflg, IfftB a tB-il/Co 

l#tilt#iE LS^lC^^E^Tl^^PPiD 1 OmA/c m 2 (D^i^f 

L/:K6, $]«S«1010cd/m 2 , 1I1E5. 0Vt*fcot 0 
[ 0 0 7 7 ] 

[ m m m 3 j 

Hlfe^J 1 tw *5 „ a <Z)ft^!)i^IN a , K. Rb. Sm, Eu, Dy. Yb, 

Ca, Ce, L i X 14 E r ©V^f S:l ^fcttttHS i: t« E L I fc. Z. <D 10 

ft ttfc*« E L^T-«C^C^JE4»T-m#SrfPJ!JP L , 1 O m A / c m 2 lS^|-eii 

L/c<b-^>, n*«itra«^4*i4^^e>n, #]ffl*f«9 5o-i ioocd/m 2 . k 

ifr m J£ 5 . O - 6 . O VT*fcof: 0 
[ 0 0 7 8 ] 
( H IK M 4 ] 

1 i:*5V^T, 4KB a ITB a O, SrO. C a O XII B a S W^f 

tHHf^iELi^il^SffftlS^PP^l, 1 OraA/cra 2 (DgiSSItSI 
L/c<tr^>, ^3 £H^tf>«rtt SMS 9 8 0-1 1 5 0 c d/m 2 20 

x I»I£E4 . 5 — 5. 7Vt*)of: a 

[ 0 0 7 9 ] 

[ H MS ffl 5 ] 

HJS^Jl- 3fc*Dl^T. H^ItltMV^KB rOftfe5i:KC 1 , K F . K I , B a 

O. LiBr, LiCl, Li I. NaCl. N a B r , N a I Wl^f n^Srffi^BIl: 

fc S»J & S i S8il:®^Lf:f hfli(0$]*|ty//KO$ffittiS:)B^Lfci::?), M 

»biXfc*«EL* J i :: tc:*ft£Etf"-e«fl.S:ffJ!nib, 10mA/cm 2 (D^mS^ft"eSg»J 30 
bfd^^^>. Illfe^Jl— 3£|^^04$t£riM#b*L, |Dffl»S 8 5 0 - 1 1 0 0 c d / m 2 
. 1»I1E5. 0-6. 5VT*feof: 0 M » » » i * * » tt <0 BB « tt it * it « i~ S r 
<t ffi * * d> o fc ^ . 22 tf -T- ^ - * > b * £ ^ «■ *4 §r /a ^ fc {5 if Jfg ffij mEE ^ (6 T -f a « 
rnj l£ fo O o 
[ 0 0 8 0 ] 

[ Jt tfc « ] 

ilHr^ltflE Ll^^^glfc 0 

# ?> # A E LfT-II^^EtT-l^^fpa t, 1 OmA/c m 2 tf>£«»S^ft"T?ig» 

L , ^*«l--4"e#?>nfctt*i:Jt«Ufco ?D«SSi4 7 2 0 - 8 5 0 c d/m 2 "C *9 40 

» » £ 8 « fl « fc « '> L , ffi » S IE ft 7 . 5-10. 0Vt*ft*tfilI2. 

[0 0 8 1 ] 
[ * W O n * ] 

K±^J:5fc*«WfcJ:ixri. *aELm^-a^1fit4 J ^mT-&Affi^^«^^«il^i- 

l m i ] *5swfc«s#*E ls^po — sij£(7)?Kiso»fffi0-efo^ o 
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[ ft % <r> fSL m ] 

1 Sffi 

2 ItS (Sit*) 

3 jE ft m A M) i£ s 

4 3§ftJf 

5 frJ»Jf 

6 l^SAi 

7 &m& 
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